Application for 
United St a tes Letters Pa tent 

of 

HlDEKl SAWAGUCHI 
Yasutaka NISHIDA 
Hisashi T AKANO 
and 

Hiroyuki TSUCHINAGA 
for 



APPARATUS, SIGNAL-PROCESSING CIRCUIT AND 
DEVICE FOR MAGNETIC RECORDING SYSTEM 



• 



Background of the invention 

[ ■& 0,0 l 1 ] 

K-Field : ,of the invention v v. 

-^Description ofjthe (related --psofart. 




.v'v | o o d - O ' i 

</t;^^^y.^7^I, ^rKfi¥^^JS^l.uli-6 6 7 5 ^ 

/^V-^ ?J* ^ ^ ■ ■( P. firE j. t-,i i. • a ; lr— -JR.. e : s p o n s-e ) ,jZ X p,iM3^j^ 
.fkp. .(M a.;x : imum-L i .k l i h o p d ) 5£ ^_#fl^^^iiXft#^k_ * 

. j . /B^Hel' summary of the invention r . 

[© 0 0 ( 5 *], t , . v 

i 

/ 



[0 0 0 7] ^ /*v-]r<.jue<~y Cv~~j»>ne*Z . 

[0 0 0-0 '] / * "'^ ^ 1 ^^' w 



[■ so i ri 



x 



[ «■ 0 1 0 - ] 



(p.+PsDH-p, tf+~+ Pn D H ) (1-aD) 

[ooio ] /> M / 



ifjy iit^iis^ L-c4^;r fc&ftgfeu mmm&Mfo'f ^'j^jt ^dm 



3fn 



U f ' !. . (pr'nt* ***** 




,'1 iU 



•• •!•.':•.' •: mi •/ "]••• '■: ./\ r ) ■'■ ' ' 1 
' " [' 0 0 1 & ■■ ] -J/^^ch cwy*cfeir>}i.<-( 

#^wx*nl ><^1t — ^^tetffei 

mmz$(iffl"i-'Z> fci^tejft fctoto^'^ifti- 5 r. i: 

Brief description of - o oyoral viow t ra >£drawings 

4M6 \ *'|8M^^$H5''^^V^^^'H^^'^¥^fl:©— ^J^'t'^o 



3 



m 8 * t-fcitt 6 iJ&&ftiJ£'< 7*-? at 9 }f y hm <9 ^0§§{££ 

K (n = 4)o . ... 

-f Ei i..2f i^-^t^^ m^&ra^s liC 

V'/W 5Sc : fesftK^ 6 ViB.^'f , 6 a. , : 
jT^Jf , 6'c\lC 7 \ ftk'^'K; 7 a ' ^Ssk'^J^R) 1»JMIHF\ 7 
b : ^-/U Kfg>\§ : 9 a : fB^jt.^^OTK, 9 b : .ff.^ft^-^ 

PJfilftK 1 0'.: 1 Oa : g'felj|f|j#^^ v 1 1 : i&^7.^}f.f. 

1.2 : "Tf h : f/f f^^A/p^,^^^3^it^ 1 4.'.: 
JS, " 1 5 : m.f:,l§> 1. 6 j^f^^^.^^l' 7 :.*|B^pf.b^^ ^r" ^ " :i l .8 : 

h^i^V'l'V a': ^'^^Mfi.."^ 0 : f^'x^f KffSfc^*^ 
? h sU y " ? 2 6a: h /WS^ 0 b : jfe'5lW-f 5 *W W 5/ h 

h/K 2 / ^^^W^\^h/^^ ,. 2 2 2 3 

i hnmmm§ f 4 : ^4:m»ml . "i tZ l !w$M, l, 2 sbj 2 : 6 

jiJ^^tHjgg, 2 7>^WSfefi^7^/U^ % ' 2 8 ":®kjqiJE7>/U^^ 2 9a 
mmmpt^V^y, 2 9b : JE##7± y > I/-</K ^SQ. ; : ..lE^f i 
3 l a, ' 3 TAjttH LtlMtt^K 3 2 : TAf?£&5&y. 3 2a : JAi 

^¥My/3 2 b : TAiii'S'iftW^irs/ 3 3: TaS^E3§, 3 3j 

ayr'llSm&ff-^ (^iJWf-^-), 3 4 : \s*Jx*m&* 3 5 : S^SSa-.e :| 



jfe j$rmmm&s"s'8 -mmm^m . 3,9, a : aai^ iif 



3 9 bv 



4- 



Detailed description of the lnveatie«-^ 



. [0,0 1 6 ] 

(mmm.i ) • v< 

• (k, ; t-y h^J«r^i-fi«") ^^2 ^^.19 ffil£(Dn^m&&mtf$J$ 
tiX. f^mmJkso==i£'Ab k } K^Z&ZW&o fS^W^V-^ { b k } -(iyK 

k }„ ^»^ttfc^,. isfi^E^ffi^y nm*%k 4 \zmm&ti\ m^tim^ 

[ 00 - 1 7 ] v! - - - ' 

W-^ibM^^tfl iMR : ka g' n e t "6 Resistive) itf^7"l & 

, U. k } .ttW£ffi:#-*w&s*iv ^^.v* 
uyt&^3i^fia^^'W4fi#«ikiEiis 9 b x^ yfm&.m* 8 &3£r 

'{b k } ©t'^ff ^n\ xv^Wt^f-/-^ ^LfcI!ftS£faS£!l 

f , (bw-p^ "{"lift 



iot, - ft ^ & 5 ns/a ft ft o.3fiw k £ * nmm^mw 

ft±tt-^3£.l,4 -etiv H'^^-T/i'^y XA'Sr'fflv^.rCf*— ^tSWfttaSrff 5. 

i^^Hj*^ t^^lf^W^— ^ 1: {a,k} Kttfc-tZftZLn^-? 1 

'6 { a k '} Vfc^l^ffl^SftS. , j/' 
. _ invents -.pyycf f J 

0 3 J*,) ^ ,1,<P £Ufi0!| »z'*S V ^ ^bSS 13 Ki$rt-Z> y< -r ^ >M.U^ # » ft 
: : ^a<73l¥*S^t^P^ bfcfe (DX-fe W3 IIJo^X, n&WM 1 9 W\ J <-iE»JK 

. A© !.gS^BfiM5SiE2i*t- 1 8 : a ) . 4 Ufc £ ■ £ CO V ' K 7 CD'ffi^ ft 



h(t)=Vpp-tanh((3. 4514t)/(7c-K-T b ))-Vpp.tanh(3. 4614(t-T„)/(7t -K-T b )) 



( I ) 



k O 0"0 j. ] ... . r . - s i 



• 



. ttj^«^ {b k } ±<z)m3£fc*:y h "1" nM-rsfg# 

[ - 0 0 flllfl ] • *\ecs«0 < ^^t^^^S^i^^'^ 

tf 0 



.fi, 0.4 2 o a ^TjK^tta J; 5 t-. Bly^^^^'il^.Ufcfg:^^^^^ 
9 OV^rr ^X^.hyU2. 0 hJ^2 0 a <t fio Eflft^jg^ 

,- . [- o o a i ] r ••••• 

l 9^s 0 4»c:*5ft5^fbtft^-i7- t -^^^ f7 A2 l B# £r Wi - 5 «fc 
. 0 0 0 5 ] 

f^T ^&iii® LT#fcf?£$t7l2 (13 4(7) 2 .0 b <Ds< V — X ^ h>w£B#ra 




?t5. &4Mm^<Dm&te&&to&.&lMx.Z>z.k\z£V, 2 0.aWjD<ffilSt: 
■ -., [ ' U u . .> •■' yS.y^**^ i 

.■ fHtm<D&'4te Sr. Bfr C fcifeid V * -fr* 3*^ 

. „ 0:4 p. 2-;l <tf J:^*JWft^&^&«**^ B W t~ L.X , S£ff %<D 

[ .0 0 Q <¥] 

•V- -a„).:(#^ffi[a k ttll«[ffl[, ,k:{i N : h^JSr^fiftC^ 'a,, : a> n {*. # 
.9jS#^b|«tf©&W&4£«UXl^5; :£<Z>#£\ ^XOTgMsmn^ 

La6£tt5#K , ^jl^iklL (HVc02 a lN a 2 ;. a 3 "OSP'#) K*f 



4 . v. 4- 



3y 



10 0"S 0 ?] 

fi 

N (a,, a 2 , a 3 , ■ ■ • a „) K*tL3£ (2) W«fc 5 &ft*£#&&£-f*b 
[ ■ 0 0 S 0 '] 

0 ] i ' ; ' '■ • - 

a,-f-a 2 +a 3 + -"+a n =0 " 

[ - 0 O - O - fr ] 1 ' • • J 

it (2) ©fcjjfe&ftkt, #«^2 2<^j^miglH,(f).(f 

' [ 6 o o i -l 

' H(f)=a l -exp(-2 tc jf/T b ) +a 2 -exp (-2 tc . jf -2/T b )+a 3: exp(-2 tc jf«3/T„) + ••• 
+a„.exp(-2 7c jf-n/T b ) " C3} 

[ -9 0 0 0] 
[ 0 0 0 1 -] 

ai+a 2 +a,H l-a„*0 



|H (0) |= I a ,+ a 2 + a 3 + ■ ■ • a . | * 0 5 <b , *fe*M6 I 
a,+ a 2 + a 3 + • ~- • aj <DX'b*to$C*Z> CI £ T\ ^^^!7-^-<^ > 

. [ o o o e-] m^-wki^'W'. 

ftjjCgtfr (4) ©..fcfc-TN ff^ft^.l 9^*Kt-C, S^^cpttJ^J^ 



{N1 (1 q 



[ 0 0 0 - 7 i 

[ 0 0 0 0 " ] 

F(D) = ( Pl +p 2 D + p 3 D 2 + -+ Pn D"" 1 ) (1-oD) 

= p, + (p 2 - a Pl ) D + (p,- oc p 2 ) D 2 • • • + (p k - a p > .,) D " - + (p.- a P^) D"" 1 - a Pn D n (J+ ) 

• ■ x ■ • • P-ii^ Mjjff-BAtkm&^-r^-e^ ^ -(SiMi^^ j(4) 



*2 (p|. P 2 _ aPi. Pk~«Pk-i. "•. Pn~«P n -i. ~ap n ) 



[ o 4) 4 a ] 



Ca„ a 2 ,-",a n ) — (p„ Pj-ap,, p k - a p k .„ p^- a p„- 2 , - a p nM ) 




[ 8 0 ■*■!■] yw^^^ 
teii^S^F (D) (Om-m (p,+ p 2 D+Mt> 2 + • ■ ; p„D n -') ft, 

[ 0 0 fr6 ] 



1 0 



f (d) (D^m (i-od) it, *mw(D&mx*hzi&mt&tt\i£<Dm'£ : ktt 

■r% 0 .;l<D'*7 *:-r? ate, BEWfc&^coieSfefcttfc^JE LEafclf 

* WlSEi" $ * <d r\ 7. * — * "C *> 5 o K a ?= o IS: j£ $ -5 ± # ti iS «Efi£# 
Ji»rLfcv>£.i:&jj*U o^M:^H$jiSt#, Ei5lEfi£#S:^£Ki£»H"5 
:t^t„ S^^t-^UT, f (d) <^-^<^#»£&^Lfcm N - r. 

<D'*7* — * a tifr, a&9c\Z&:J£^X*3V^Xl 5£ ( 4 ) 

• XD) Sg-^<9W4£&£.bTt>m.\ 

, [ 0 Q 16 ] . v, •. 

0 5 ~m 7 fcK.Sr^PtSit (1) ©S^ft^.l 9^*fLT, 

[ 0 0 4 7" ] 
*.ft, 0 8f±, ^7>-^K!)U. 5 

: s^'<6'#4m txk* n±m ^>xm^ <om 

1 : ; [001 8 ] ' ' 

[ 604 0-] '' 

,: ±S5©J:'5^*^$tb^*ii^^^S" , (au a 2 , a 3 . '■ • van) (dtf 
1^2 3&it:?lJtegMftL/£:v':7 h Uv^i, Bf^^Sdi^M^' (h'i. h 2 , h 



:. ' .j ' ■. > " ■ ' ■ ■ fijtfd&^& friflfcejo* •t»tfo*'i'^ . 



[• O 0 - 0 - ! •] 



F(D) = ( Pl +p 2 D-l-p, D 2 +--+ Pn D"" 1 ) (1-aD) 

= Pi + (Pa" a p,) D+ (p 3 - a p 2 ) D 2 — I- (p k - a p^) D k ' 1 — I- (p„- a p„.,) D"" I_ a p„D n 



9 ^ y^^-t;u7^ <t IPlfil<ofltfiK^ «fc tJ > i&— i ( p. i+-p ? D +. p 3 

d 2 • • • + p„ n - 1 ) ^iB^*^s^^raT#^pfeff ^^v.^iriWf ^^^^ 
- « . ( i - a p ). n stab, ,1 ifs/ hom^fsit-t.siB'eii®^-?- 2 

2 4,»f^2 5b^P)M$^5 0 Z<D&®i<Di&mm£y J 2 8 (1 
-aD) toStes ^^feS^^^ 2 7^M«L-CtSy\. £ fc, *t^fS 

6 (£«fc h7^/.<- ?^/^^ Z^/^^y ^ ffffi h r^Er ff£ff ^ 3* 
[*enrrs-9-] 




1-3 



[0 0 00 ] 

Ull 3fS, ^<Dtzbb<Dft±m^® : m\E}%&9 b<DMMM&7pLX^$o ; S47y 

= T AtftmiHlK 3 3 #38! fe ttle ■• T AtftW©^tt«>«r"-Cfc-?> N f '{f #^ S'«jflJ 
. ^ffiljffll T i> -7° 10a »i*5-V ^X\ -tfettJ $ nfc'A^S^ff & 

#VMS3 1 a , 31b ^Bff^^B^^T ta ^±iI^LT^^'fcm^(^f L 
£ Mflt-t" 3 ^ 0 -t ><V /I^V * # * ^ffcj&S"'*^ V\T 7*—^ V v T A 

• 2 £ tiit'g # \ ' -WES-i 3^to{6^H^ 7^-^ « l t 

.^^^ii]sg : 3 ^^^^^ <<i ; i^a 2 ; -~ - : • > -^^c^w^ta^ 

•'^Mt^^lfMp- ( M^im-^ )^'3^3^(^^ Dt> Srg 
r;>-v:,vl:;;M['au-;j:.H--- ftU^ ■•' c-^^^f^ 0 " ! ' 

■it kvmzmmsfo'mm& z> it tifr&itm 1 3 <o k 1 ; h 2 ; h 3 - • • 

[jQ (TO 0 ] ■ ■ ' 

(^M'3) ' • ' ; '. ■•• ■ ' ' : 

Tfis HIl 3 0J;5{-^{b^^7^-^^"T^^LTloco^^ff^SIfi] 



[ 0 0 0 0 ] 

.Wlftffl%miB\&r'l 0 a©WSEflJ#*fliiJ#-t-« B »JmiJ^H]S§ 3 -9 a:^; ■ T ~T n 
5 ^..5: >r #&Jtfc|[s]8&.3 9 b n <Z),3§-£\ ^J^W^.^^J^ff 3 

cD(H]8§f#^^lll 1 5tC7jK-T 0 r.<D»£\ ±SE<£> «fc 5-*#Jffl>-ttf#fS#'3-8!:S:#5 

?m^iihv^£ff m&&m&1rz z.ti>t*jmkteZo 



Til 



is 



frw.t£*mwn$mi& t vxmM, \^mmrt z> a*-? rs. - co^^^ni 

' [ 0 0.0 0"] 



[ 0 0 0 1 ' ] 





l 0 OvO D ] 



lb 



Claims 

- l1fff^7vT"J .... 

SClfifct8&*§!^ y KfeS^^'y ■K^-fflv^fcfiia:^K«tla«fi : ^3SB■"C4)■'^"C'; t£ 

— ^/VU^^^^W^it^^St^X, (A lf A 2 , A 3 A k ,..., A N )..(k(i, 

tfy H#£iJ£:^-«ifc> A„ A N fi, &8F#<D#i£ *^gc : A l +A>+-Ay?*X !t + 

MWf t \^xmtii5tiZ> Z. t -avo % loW^^fciltH:; f£ft;fcm A 

.... &^2^famo^la^ffl : ^g^'^v^.-c^ .^is^{*Jt\, ifit'.j/ bg 

P H . lf -aP„) ( a t A&Lf: u :.&lt ; / & 5 HfM> kliiry h^Sr^tfift, 

p 1( p 2 , ...,p t ...,p H Kmnwm&. p v ? v n^omm :.n^2) ^^intkwiSi 

Art $ tvt x - * n$L £ ft 5 fe^HWHfttT^ 8 ^^®^^!!, ' ■ 

[^w j^TTMr] . . . . 




s<b ^S^f .-^^ ' ^y^A^ b&^.^fc*Q;S'ir 5 L ' ftJMPfflft.' iKff m^f e^w^i 

8- . v.«i -ti^6? fe-.) ! Li* ^a^ m^m^mn^mm^ v v.-t v , ft* w.mm$i&i& 




* 



in :V ; 7#|±;^f|^^ Ut\- (Aj/'AJ, A 3 , A k , A„ 
. fl*tt v . f*"* -UC v •(•?,>. •■P 2 l -aP>:^P K L aP k N 

Q<.o(< \ 

rl , . , Pj,-aP»_ l , -aP„) . ( a te WTpd&LTil fe 3 i'-kf f± fc* WfcjH*5* 




20 



[| • ^iE#M£ff #&sm3§;\ ; - : ■ - 

j£Stffite#j5fc#aiS4#te© 5 *>^ft < t i>-^nw.ffim$im!&ft&mm^& t 

©fdbSri, *>3V>tt, Sft5^77«— ^a0 5^ft4 fe^-^-^lil a=l 



24- "^S^ 3 {z^m^m^mM.^^WL-r^mn.mm.n^Mm.o 



• 



Abstract of the disclosure 



Z3 



5> 



Sawaguchi et at. 



y 7 A )\> = 0321 1 8 4 6W5 



[Hi] 



mm 



Page 1 of 16 



«-y ( 16) 



a 



m 

f 1 

CO 
i u 

^5 
C3 



± 



! ! 



■Id 
eB 






T 




















111 












+ 







C7N 




Sawaguchi et al. Page 5 of 1 6^j 




7 T 4 Jl = 03211846005 v - J K - V { 5/16) 

g]5 



K=0.8 



or 
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n=5 

(a1.a2.a3.a4.a5) 


0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

1 


(1.0 0.81 0.18 0.0) 
(1.0 0.80 0.15-0.024) 
(1.0 0.78 0.11 -0.062) 
(1.0 0.76 0.051 -0.11) 
(1.0 0.72 -0.027 -0.17) 
(1.0 0.67 -0.12 -0.23) 
(1.0 0.60 -0.23 -0.29) 
(1.0 0.53 -0.34 -0.36) 
(1.0 0.44 -0.47 -0.42) 
(1.0 0.35 -0.59 -0.48) 
(1.0 0.25 -0.72 -0.54) 


(1.0 0.81 0.20 0.024 0.0) 
(1.0 0.81 0.20 0.019 -0.0048) 
(1.0 0.81 0.19 0.0063 -0.017) 
(1.0 0.81 0.18 -0.021 -0.039) 
(1.0 0.79 0.15 -0.066 -0.074) 
(1.0 0.77 0.099 -0.13 -0.12) 
(1.0 0.74 0.027 -0.22 -0.17) 
(1.0 0.69 -0.068 -0.31 -0.22) 
(1.0 0.62 -0.18 -0.42 -0.28) 
(1.0 0.54 -0.31 -0.53 -0.32) 
(1.0 0.45 -0.46 -0.63 -0.36) 
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(1.0 1.08 0.35 0.0) 
(1.0 1.06 0.29 -0.041) 
(1.0 1.03 0.22 -0.093) 
(1.0 0.98 0.12 -0.15) 
(1.0 0.92 0.016-0.22) 
(1.0 0.85 -0.10-0.29) 
(1.0 0.78 -0.23 -0.36) 
(1.0 0.69 -0.37 -0.42) 
(1.0 0.60-0.51 -0.49) 
(1.0 0.51 -0.65 -0.56) 
(1.0 0.41 -0.79 -0.62) 


(1.0 1.11 0.44 0.086 0.0) 
(1.0 1.11 0.43 0.069 -0.012) 
(1.0 1.11 0.41 0.037 -0.034) 
(1.0 1.10 0.38 -0.014 -0.068) 
(1.0 1.07 0.32 -0.087 -0.11) 
(1.0 1.04 0.24 -0.18 -0.16) 
(1.0 0.99 0.14 -0.29 -0.22) 
(1.0 0.93 0.014 -0.41 -0.28) 
(1.0 0.86 -0.13 -0.54 -0.33) 
(1.0 0.77 -0.29 -0.67 -0.38) 
(1.0 0.67 -0.45 -0.80 -0.43) 
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0.6 
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(1.0 1.32 0.52 0.0) 
(1.0 1.28 0.42-0.056) 
(1.0 1.22 0.32 -0.12) 
(1.0 1.16 0.19-0.19) 
(1.0 1.08 0.059 -0.26) 
(1.0 1.00-0.082 -0.33) 
(1.0 0.92 -0.23 -0.41) 
(1.0 0.83 -0.38 -0.48) 
(1.0 0.73 -0.53 -0.55) 
(1.0 0.63 -0.68 -0.63) 
(1.0 0.53 -0.84 -0.70) 


(1.0 1.43 0.77 0.20 0.0) . 
(1.0 1.42 0.75 0.15-0.024) 
(1.0 1.40 0.70 0.090 -0.059) 
(1.0 1.38 0.63 0.0044 -0.10) 
(1.0 1.34 0.53-0.10-0.16) 
(1.0 1.29 0.42 -0.23 -0.21) 
(1.0 1.23 0.28 -0.37 -0.27) 
(1.0 1.15 0.12 -0.51 -0.33) 
(1.0 1.07 -0.052 -0.66 -0.39) 
(1.0 0.98 -0.23 -0.82 -0.45) 
(1.0 0.88 -0.42 -0.96 -0.50) 
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0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
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(1.0 1.50 0.65 0.0) 
(1.0 1.44 0.52 -0.068) 
(1.0 1.37 0.39-0.14) 
(1.0 1,29 0.24-0.22) 
(1.0 1.20 0.092 -0.29) 
(1.0 1.11 -0.065 -0.37) 
(1.0 1.02 -0.22 -0.45) 
(1.0 0.93 -0.38-0.53) 
(1.0 0.83 -0.55 -0.60) 
(1.0 0.73 -0.71 -0.68) 
(1.0 0.63 -0.87 -0.76) 


(1.0 1.72 1.15 0.33 0.0) 
(1.0 1.70 1.08 0.25 -0.038) 
(1.0 1.66 0.99 0.15 -0.085) 
(1.0 1.62 0.88 0.027 -0.14) 
(1.0 1.57 0.74 -0.11 -0.20) 
(1.0 1.50 0.59 -0.27 -0.26) 
(1.0 1.43 0.41 -0.43 -0.33) 
(1.0 1.35 0.23 -0.60 -0.39) 
(1.0 1.26 0.032 -0.78 -0.45) 
(1.0 1.16 -0.17 -0.95 -0.51) 
(1.0 1.06 -0.37 -1.12 -0.57) 
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n=4 
Ca1.a2.a3.a4) 


n=5 

(a1.a2,a3,a4.a5) 


0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

1 


(1.0 1.63 0.74 0.0) 
(1.0 1.55 0.59 -0.076) 
(1.0 1.47 0.44 -0.15) 
(1.0 1.38 0.28 -0.23) 
(1.0 1.29 0.12 -0.32) 
(1.0 1.20 -0.051 -0.40) 
(1.0 1.10 -0.22 -0.48) 
(1.0 1.00-0.39-0.56) 
(1.0 0.90 -0.56 -0.64) 
(1.0 0.80 -0.73 -0.72) 
(1.0 0.70 -0.90 -0.80) 


(1.0 1.97 1.50 0.47 0.0) 
(1.0 1.93 1.40 0.35-0.051) 
(1.0 1.88 1.25 0.21 -0.108) 
(1.0 1.82 1.10 0.047 -0.17) 
(1.0 1.75 0.92 -0.12 -0.24) 
(1 .0 1 .68 0.74 -0.30 -0.30) 
(1.0 1.59 0.53 -0.49 -0.37) 
(1.0 1.50 0.33 -0.68 -0.44) 
(1.0 1.41 0.11 -0.87 -0.51) 
(1.0 1.31 -0.11 -1.06 -0.57) 
(1.0 1.21 -0.33 -1.25 -0.64) 


K=1.8 


a 


n=4 
(al ,a2,a3,a4) 


n=5 

(a1.a2.a3.a4.a5) 


0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

1 


(1.0 1.71 0.80 0.0) 
(1.0 1.62 0.64 -0.081) 
(1.0 1.53 0.47 -0.16) 
(1.0 1.44 0.30 -0.25) 
(1.0 1.35 0.13 -0.33) 
(1.0 1.25 -0.041 -0.42) 
(1.0 1.15 -0.22 -0.50) 
(1.0 1.05 -0.39-0.59) 
(1.0 0.96 -0.57-0.67) 
(1.0 0.86 -0.74 -0.75) 
(1.0 0.76 -0.92 -0.84) 


(1.0 1.97 1.50 0.47 0.0) 
(1.0 1.93 1.40 0.35-0.051) 
(1.0 1.88 1.25 0.21 -0.108) 
(1.0 1.82 1.10 0.047-0.17) 
(1.0 1.75 0.92-0.12 -0.24) 
(1.0 1.68 0.74 -0.30 -0.30) 
(1.0 1.59 0.53 -0.49 -0.37) 
(1.0 1.50 0.33 -0.68 -0.44) 
(1.0 1.41 0.11 -0.87 -0.51) 
(1.0 1.31 -0.11 -1.06 -0.57) 
(1.0 1.21 -0.33 -1.25 -0.64) 
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